Source Water Assessment Program Report

for
NEWTON, CITY OF

Community Water System

Introduction: What isa Source Water Assessment?

The North Carolina Division of Environmentad Health, Public Water Supply (PWS) Section is
respongble for implementing the Source Water Assessment Program (SWAP) and completing
assessmentsfor al public drinking water suppliesin the state. The 1996 amendments to the Safe
Drinking Water Act provided federa support and required states to conduct assessments of all
public water systems. A source water assessment is a qualitative evauation of the potentid of a
drinking water source to become contaminated by the identified potential contaminant sources
(PCS) within the delineated area. In North Carolina there are more than 10,000 public water
supply sources that were assessed by the state. The PWS Section has gathered information for
each water supply and developed a process for completing the assessments. This processis
summarized in the next few pages and detailed in Section 6 of this report.

This report provides a summary of the results for the Sour ce Water Assessment for your
drinking water source(s).

What isthe Source of Your Drinking Water?

Everyone wants clean, safe drinking water and we assume this natura resource will ways be
available to us. However, surface water sources can be threatened by many potentia contaminant
sources, including permitted wastewater discharges, urban storm water runoff, or other types of
non-point source contamination such as runoff produced by agricultura activities and land
clearing for development. Y our drinking water source(s) is listed in Table 1. Protecting your
drinking water from becoming contaminated is a wise investment in public hedth and your
community's future.




Table 1. Public Water Supply System Information

System Name NEWTON, CITY OF

City NEWTON

PWSID 01-18-015

Source Name JACOB FORK/CATAWBA RIV
Sour ce Name CITY LAKE

Assessment Report Contents

This assessment report includes the following sections:

Section 1: Assessment Area Delinegtion

Section 2: Potentid Contaminant Source Inventory and Map

Section 3: What is a Susceptibility Rating?

Section 4: Reviewing Y our SWAP Results

Section 5: List of Maps, Tables, and Figuresfor Y our Surface Water Source(s)
Section 6: North Carolinas SWAP Approach

Section 1: Assessment Area Delineation

The areadelinested for your surface water source(s) for this assessment is the water supply
watershed. A watershed is a geographic area of land draining to either a stream or lake. Local
ordinances dictate the type of development that can take place in some sections of the water
supply watershed. In generd, the watershed of your surface water source(s) is the area through
which contaminants, if released to the environment, can be reasonably expected to move across
the land surface following the path of overland flow or shdlow subsurface flow and into the
surface water body (stream or lake).

Section 2: Potential Contaminant Sour ce Inventory and Map

The potentia contaminant source inventory map shows the delinested area for your surface
water source(s). Thisis the areawhere potentia contaminant sources, if released to the
environment, could reasonably be expected to be arisk or a potential for contamination of your
drinking weater supply. A PCS in this assessment report is afacility or Ste regulated under a seate
or federd regulaory program. These facilities are identified in eectronic databases that contain
location information for each facility. Only databases that include statewide information were
used for this source water assessment. Included in this report are:
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1) A tableof any PCSidentified within the delineated assessment ares; and

2) A map of the ddineated assessment area showing PCSs, roads, jurisdictiona
boundaries and other pertinent information.

It isimportant to note that the PCSsidentified in this report are only potential sources of
contamination to your drinking water source. Environmental contamination is not likely to occur
if harmful contaminants are managed properly.

Section 3: What is a Susceptibility Rating?

In North Carolina the susceptibility of any drinking water source is based on two components,
a contaminant rating and an inherent vulnerability rating. Y our surface water source(s) was
assgned a quditative susceptibility rating of higher, moderate or lower based on the results of
the contaminant rating and inherent vulnerability rating process as described in the following

paragraphs.

Susceptibility Rating

Thefind susceptibility rating for your surface water source(s) is determined by combining the
contaminant rating and the inherent vulnerability rating. More detaled information on the
susceptibility rating process can be found in Section 6 of this report.

Contaminant Rating

The contaminant rating for your surface water source(s) was determined based on the number
and location of PCSswithin the delineated area. Each PCS identified within the delinested area
was assgned arisk rating of higher, moderate or lower. If aPCSisafacility regulated in an
exiging environmenta program, it will receive arisk rating of higher. The number of PCSs that
occur within the delineated area was determined and a contaminant rating of higher, moderate or
lower was assigned to your surface water source(s).

Inherent Vulnerability Rating

The inherent vulnerability rating of your surface water source(s) refers to the geologic
characterigtics or exigting conditions of the surface water source(s) and the delineated assessment
area (watershed). These characterigtics include water supply watershed classification, surface
water source location and the watershed characteritics rating. The watershed classification is
based on the Sze of the watershed, development activities, and alowable waste treatment and
disposa practices. The surface water sources are located in streams, large multi- purpose
impoundments or small water supply impoundments. The raw water quality rating assessed
turbidity and total coliform vaues over twelve months. The watershed characteridticsrating is an
assessment of the likelihood that contaminants will follow the path of overland flow or shalow
subsurface flow to a surface water source. An inherent vulnerability rating of higher, moderate or
lower was assigned to your surface water source(s).

PWSID: 01-18-015 3 October 27, 2003




Table 2. SWAP Results Summary

Inherent . o
Source Name Vulnerability Cor;{t:trinr:nant Sus;:g?lnblllty
Rating g 9
JACOB
FORK/CATAWBA Moderate Lower Moderate
RIV
CITY LAKE Moderate Lower Moderate

It is important to understand that a susceptibility rating o higher does not
imply poor water quality. Susceptibility is an indication of a water supply's
potential to become contaminated by the identified PCSs within the
assessment ar ea.

Table 3. Surface Water Sour ce- Information

Water shed .
Source Name Classification Sour ce L ocation
JACOB
FORK/CATAWBA | WS-11I Direct sream
RIV
CITY LAKE WS-V Class1

Section 4: Reviewing Your SWAP Results

Please review the information on your surface water source(s) provided in this report. If you
believe any of thisinformation isincorrect, please contact the Public Water Supply Section by e-
mail at the following address SWAP@ncmail.net. Or you may submit commentsto us &:

SWAP
Public Water Supply Section

PWSID: 01-18-015 4 October 27, 2003




1634 Mail Service Center
Raeigh, NC 27699-1634

Or you may contact the Source Water Assessment staff by phone at 919-715-2633.

Section 5: Maps, Tablesand Figuresfor Your Surface Water Sour ce(s)

Maps, tables and figures specific to your surface water source(s) are included in thisreport in the

following pages and are listed below.

Map 1. Location Map
Map 2. Delineated Area and PCS Map

Table 4. Potential Contaminant Source Attributes
Table 5. Inherent Vulnerability Rating
Table 6. Watershed Characterigtics Rating Calculation

Figure 1. Land Use/ Land Cover Categories
Figure 2. Watershed Characterigtics Rating
Figure 3. Average Annua Precipitation Rating
Figure 4. Land Surface Slope Rating

Figure 5. Land Use Reting

Figure 6. Land Cover Reting

Figure 7. Ground Water Cortribution Reting

PWSID: 01-18-015 5
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Table4. Potential Contaminant Sour ce Attributes

NEWTON, CITY OF

PWSID: 01-18-015, JACOB FORK/CATAWBA RIV

Common Attributes

PCSName PCSID PCSType PCSRisk Street Address City Zip County
Rating
CATHOLI NCO0071447 NPDES Permits H NCSR 1120 HICKORY Unkno | CATAWB
C wn A
CONFERE
NCE
CENTER
Virgil 18a23 Animal H 5837 Old Shelby Vde Unkno Catawba
Shull Dairy Operations Road wn
PARKER NCD986215 CERCLIS Sites H 4867 RHONEY CONNELL Unkno BURKE
INDUSTRI | 499 ROAD, RT. 1, Y SPRINGS | wn
ES, INC. BOX 184
WILSON NCD986166 CERCLIS Sites H 1/2MI. FROM SR HICKORY Unkno | CATAWB
SEPTIC 759 1131, BOX wn A
PITS 269/270
PARKER NCD986215 RCRA Gen. / H 4867 RHONEY CONNELL Unkno BURKE
INDUSTRI | 499 Trans. Facilities RD Y SPRINGS | wn
ESINC
LEONHA 5340 Pollution H HWY 10 WEST BANOAK Unkno | Catawba
RDT Incidents wn
RESDEN
CE
POOR 7279 Pollution H GEORGE CONNELL Unkno Burke
BOYS Incidents HILDEBRAN Y SPRING wn
PLACE SCHOOL RD.
GEO. 6935 Pollution H GEORGE CONNELL Unkno Burke
HILDEBR Incidents HILDEBRAND Y SPRINGS | wn
AND SCH. RD.
ELEM.
SCHOOL
HIGHWA 10812 Pollution H HWY 70 DREXEL Unkno Burke
Y 70PIT Incidents wn
STOP

PWSID: 01-18-015

October 27, 2003




PCSName PCSID PCS Type PCSRisk Street Address City Zip County
Rating

KILBY'S 18430 Pollution H 4128 HWY 127 S. HICKORY Unkno Catawba
SERVICE Incidents wn
STA. &
GROC.
Hudson 1203 SDS H Unknown Unknown Unkno Burke

wn
YANCEY 0-001270 UST Sites H RTE 8 BOX 1364 HICKORY Unkno CATAWB
INC HWY 127 SOUTH wn A
SANKEY' 0-004553 UST Sites H 3149 HIGHWAY HICKORY Unkno CATAWB
SFOOD 127 S. wn A
MART
BLACKB 0-007923 UST Sites H 4377 W NC 10 NEWTON Unkno CATAWB
URN HWY wn A
ELEMENT
ARY
MOUNTA | 0-007767 UST Sites H 3162 NC HWY HICKORY Unkno CATAWB
IN VIEW 127 SE wn A
GAS
HOUSE
WILCO 0-021950 UST Sites H 3131 HHWY 127S | HICKORY Unkno CATAWB
FOOD wn A
MART
#345
RICK'S 0-026830 UST Sites H 6408 NC HWY 10 HICKORY Unkno CATAWB
CONVENI WEST wn A
ENCE
BUCK'S 0-032732 UST Sites H 8590 NC 18 CONNELL Unkno BURKE
INDEPEN SOUTH Y SPRINGS | wn
DENT
GAS
MOUNT 0-034480 UST Sites H 5911 DEWAYNE HICKORY Unkno CATAWB
VIEW STARNES ROAD wn A
ELEMENT
ARY
KELLY'S 0-034542 UST Sites H 8288 GEORGE CONNELL Unkno BURKE
QUICK HIDEBRAN SCH Y SPRINGS | wn
STOP RD
PINE NC0036935 NPDES Permits H CONNELL Unkno BURKE
MOUNTA Y SPRING wn
IN
PROPERT
Y
OWNERS
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Unigue Attributes

Table4. (Cont.) Potential Contaminant Sour ce Attributes

NEWTON, CITY OF

PWSID: 01-18-015, JACOB FORK/CATAWBA RIV

PCSName PCSID Attribute Vaue
CATHOLIC NCO0071447 Permit Type Minor
CONFERENCE CENTER
CATHOLIC NCO0071447 Permit Issue Date 7/24/1995
CONFERENCE CENTER
CATHOLIC NC0071447 Permit Expiration Date 7/31/2000
CONFERENCE CENTER
CATHOLIC NCO0071447 Recelving Stream UT CAMP CREEK
CONFERENCE CENTER
CATHOLIC NC0071447 Ownership Type Non-Munic
CONFERENCE CENTER
Virgil Shull Dairy 18a23 Operation Type Cattle
PARKER INDUSTRIES NCD986215499 Generator Class CEG
INC
PARKER INDUSTRIES NCD986215499 Transporter -Unknown-
INC
LEONHARDT 5340 Groundwater Contamination Y
RESIDENCE
LEONHARDT 5340 Contaminant Type Gasoline
RESIDENCE
LEONHARDT 5340 Risk Site Y
RESIDENCE
LEONHARDT 5340 Site Priority Code H
RESIDENCE
POOR BOYSPLACE 7279 Groundwater Contamination -Unknown-
POOR BOYSPLACE 7279 Contaminant Type Gasoline
POORBOYSPLACE 7279 Risk Site Y
POORBOYSPLACE 7279 Site Priority Code H

PWSID: 01-18-015
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PCSName PCSID Attribute Value
GEO. HILDEBRAND 6935 Groundwater Contamination Y
ELEM. SCHOOL
GEO. HILDEBRAND 6935 Contaminant Type Solid Waste L eachate
ELEM. SCHOOL
GEO. HILDEBRAND 6935 Risk Site -Unknown-
ELEM. SCHOOL
GEO. HILDEBRAND 6935 Site Priority Code B
ELEM. SCHOOL
HIGHWAY 70 PIT STOP 10812 Groundwater Contamination -Unknown-
HIGHWAY 70 PIT STOP 10812 Contaminant Type Gasoline
HIGHWAY 70 PIT STOP 10812 Risk Site Y
HIGHWAY 70 PIT STOP 10812 Site Priority Code I
KILBY'S SERVICE STA. 18430 Groundwater Contamination -Unknown-
& GROC.
KILBY'S SERVICE STA. 18430 Contaminant Type Gasoline
& GROC.
KILBY'S SERVICE STA. 18430 Risk Site -Unknown-
& GROC.
KILBY'S SERVICE STA. 18430 Site Priority Code -Unknown-
& GROC.
PINE MOUNTAIN NC0036935 Permit Type Minor
PROPERTY OWNERS
PINE MOUNTAIN NC0036935 Permit Issue Date 8/9/1995
PROPERTY OWNERS
PINE MOUNTAIN NC0036935 Permit Expiration Date 7/31/2000
PROPERTY OWNERS
PINE MOUNTAIN NC0036935 Recelving Stream JACOBS FORK CREEK
PROPERTY OWNERS
PINE MOUNTAIN NC0036935 Ownership Type Non-Munic

PROPERTY OWNERS

PWSID: 01-18-015
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Table 5. Inherent Vulnerability Rating
NEWTON, CITY OF
PWSID: 01-18-015, JACOB FORK/CATAWBA RIV

Surface Water Source Higher Moder ate L ower
Characteristics Vulnerability Vulnerability Vulnerability
Water shed
Classification Mot
Higher
Intake L ocation :

Raw Water Quality

(water plant data) LDliEs

Water shed Moderate
Char acteristics Rating

Inherent VVulnerability Rating: Moderate

PWSID: 01-18-015 12 October 27, 2003




Table 6. Water shed Characteristics Rating Calculation
NEWTON, CITY OF
PWSID: 01-18-015, JACOB FORK/CATAWBA RIV

Watershed Characteristics Rating 38.4

Notes:

1. Watershed Characteristics Rating for each cdll (CR):
CR =[3 x (precipitation rating)] + [2 x (land surface dope rating)]

+[1 x (GW contribution)] + [2 x (land cover rating)] + [2 X (land cover rating)]

2. Watershed Characterigtics Rating (R) for the entire Assessment Areais the mean of the
cdl ratings (CR) caculated as.

The sum of dl cell watershed characteristics ratings (CR) divided by the number of
cells (N) within the assessment area R = (SCR) / N

3. The USGS publication “Methods of ranking unsaturated zone and watershed
characterigtics of public water suppliesin North Caroling” by J. L. Eimers, J. C. Weaver,
S. Teaziotti, and R. W. Midgette, 1999, provides a detailed discusson of the methods
used to determine watershed characterigtics ratings.

PWSID: 01-18-015 13 October 27, 2003
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FIGURE 1. LAND USE/LAND
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FIGURE 2. WATERSHED
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FIGURE 3. AVERAGE ANNUAL

PRECIPITATION RATING
NEWTON, CITY OF
PWS ID: 0118015, JACOB FORK/CATAWBA RIV
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FIGURE 5: LAND USE RATING
NEWTON, CITY OF
PWS ID: 0118015, JACOB FORK/CATAWBA RIV
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FIGURE 6: LAND COVER RATING
NEWTON, CITY OF
PWS D: 0118015, JACOB FORK/CATAWBA RIV
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FIGURE 7: GROUND WATER

CONTRIBUTION RATING
NEWTON, CITY OF
PWS D: 0118015, JACOB FORK/CATAWBA RIV
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MAP 2. DELINEATED AREA AND PCS MAP
NEWTON, CITY OF, PWSID: 0118015, CITY LAKE
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Table4. Potential Contaminant Sour ce Attributes
NEWTON, CITY OF
PWSID: 01-18-015, CITY LAKE

Common Attributes

PCSName PCSID PCSType PCSRisk Street Address City Zip County
Rating

Newton NONCDO000 Old Landfill H NEWTON uUnkno Catawba

Landfill 0221 Sites wn

PWSID: 01-18-015 23 October 27, 2003




Unigue Attributes

Table4. (Cont.) Potential Contaminant Sour ce Attributes
NEWTON, CITY OF
PWSID: 01-18-015, CITY LAKE

PCS Name PCSID Attribute Value
Newton Landfill NONCD0000221 Number of Sites 50
Newton Landfill NONCD0000221 Site Size (Acres) 157
Newton Landfill NONCD0000221 Site Opening Date 1941
Newton Landfill NONCD0000221 Site Closure Date -Unknown-

PWSID: 01-18-015
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Table 5. Inherent Vulnerability Rating
NEWTON, CITY OF
PWSID: 01-18-015, CITY LAKE

Surface Water Source Higher M oderate L ower
Characteristics Vulnerability Vulnerability Vulnerability
Water shed :
Classification Higher
Intake L ocation Lower

Raw Water Quality

(water plant data) LDliEs

Water shed Moderate
Char acteristics Rating

Inherent VVulnerability Rating: Moderate

PWSID: 01-18-015 25 October 27, 2003




Table 6. Watershed Char acteristics Rating Calculation
NEWTON, CITY OF
PWSID: 01-18-015, CITY LAKE

Watershed Characteristics Rating 34.9

Notes:

1. Watershed Characteristics Rating for each cdll (CR):
CR =[3 x (precipitation rating)] + [2 x (land surface dope rating)]

+[1 x (GW contribution)] + [2 x (land cover rating)] + [2 X (land cover rating)]

2. Watershed Characterigtics Rating (R) for the entire Assessment Areais the mean of the
cdl ratings (CR) caculated as.

The sum of dl cdl watershed characteridtics ratings (CR) divided by the number of
cdls (N) within the assessment areas R = (SCR) / N

3. The USGS publication “Methods of ranking unsaturated zone and watershed
characterigtics of public water suppliesin North Caroling” by J. L. Eimers, J. C. Weaver,
S. Teaziotti, and R. W. Midgette, 1999, provides a detailed discusson of the methods
used to determine watershed characterigtics ratings.
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FIGURE 1. LAND USE/LAND COVER CATEGORIES
NEWTON, CITY OF, PWSID: 0118015, CITY LAKE
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FIGURE 2. WATERSHED CHARACTERISTICS RATING
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FIGURE 3. AVERAGE ANNUAL PRECIPITATION RATING
NEWTON, CITY OF, PWSID: 0118015, CITY LAKE
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FIGURE 4: LAND SURFACE SLOPE RATING
NEWTON, CITY OF, PWSID: 0118015, CITY LAKE

Assigned Ratings Watershed Zones

1 (<=2 perceny =] Critical Area (NA for WS-I)
3(>2to5 percent) [ 1 Protected Area Boundary (WS-IV, V only)
[ 1 5(>5to 10 percent) Stream Zone

[ 7 (> 10 to 20 percent)
[ ) (> 20 to 50 percent)
I 10 (> 50 percent)

Watershed Boundary

1,000 500 0 1,000

2,000

Feet

PWSID: 01-18-015 30

October 27, 2003




FIGURE 5: LAND USE RATING
NEWTON, CITY OF, PWSID: 0118015, CITY LAKE .
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FIGURE 6: LAND COVER RATING
NEWTON, CITY OF, PWSID: 0118015, CITY LAKE w c
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FIGURE 7: GROUND WATER CONTRIBUTION RATING
NEWTON, CITY OF, PWSID: 0118015, CITY LAKE
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Section 6: North Carolina's SWAP Approach

This section of the report isamore detailed description of North Carolinas SWAP approach.
Thisisasummary of Chapter 2 of North Carolina's Source Water Assessment Program Plan.

Description of North Carolina’s SWAP Approach

To meet the requirements of the 1996 SDWA Amendments, a Source Water Assessment was
completed for gpproximately 10,500 drinking water sources in North Carolina. A delinested area
for assessment was established for each drinking water source. An inventory of potentia
contaminant sources was conducted in each assessment area and finaly, a susceptibility rating
was assigned to each drinking water source. Because of the scope of this task and the limited
time and resources available for completing the work, North Carolina s SWARP program efforts
relies on Geographic Information Systems (GIS) to effectively use information. GIS dlows
databases to be linked to points on amap (e.g., public water supply sources, streams, geology,
land use, roads, permitted waste disposal sites, Superfund sites, etc.) and overlaid on top of one
another.

Ddineation of Assessment Areasfor Surface Water Sour ces

For the purpose of performing source water assessments, "delinegtion” means defining what land
area congtitutes the area contributing water to a public water supply source. During the
development of the Water Supply Watershed Protection (WSWP) program (final state rules
adopted in 1992), the state worked with local governments to determine the location of al
surface water sources and existing land uses within the water supply watersheds. This
information, in conjunction with information on the types and location of wastewater discharges,
was used to determine the appropriate Water Supply Watershed Classification for more than 200
surface water sourcesin the state. The watershed classifications, WS-, WS-I1, WS-, WS-V,
and WS-V are based on the sze of the watershed, development activities, and dlowable waste
treatment and disposal practices.

All surface water sources were located on US Geologica Survey 1:24,000 scale topographic
maps. The water supply watershed boundaries were ddlineated (except WS-V waters, which
were ddlinested for the SWAP assessments by the PWS Section), and the boundaries of the
Critica Area, and in the case of most WS-1V water supply watersheds Protected Areas
(described below) were ddlineated.

For protection of the surface water sources in North Carolina, a segmentation of the water supply
watersheds was implemented through the WSWP rules. The entire drainage areas of WS-1 water
supply watersheds were delineated. These watersheds are dl publicly owned and no new
development is allowed in these watersheds. These watersheds are very small. Some are located
within Nationa Forests. Others are owned by aloca government.

All WS-11, WS-111 and WS-1V water supplies require delinegtion of a Critical Areawhichis
defined as the areawithin %2 mile and draining to the norma pool eevation of awater supply
reservoir, or %2mile and draining to awater supply intakein ariver. For WS-11 and WS-111 water
supplies, the remainder of the drainage area is subject to the development standards of the
WSWP rules and are implemented through loca land use ordinances. WS-1V water supplies,
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which are typically portions of mgor river systems, are segmented in a Critical Area (previoudy
defined) and a Protected Area. The Protected Areais defined as the areawithin 5 miles and
draining to the norma pool eevation of areservoir or 10 miles upstream and draining to ariver
intake. In very few ingtances the WS-1V Protected Area encompasses the entire drainage area
due to the Size of the watershed. In 1995, the state dlowed local governments to request thet the
10 mile Protected Area boundary of aWS-1V water supply be measured “run of river” rather
than usng a 10-mile arc linear measurement. Surface waters that are used by industry to supply
their employees with drinking water or waters formerly used as water supply are generdly
classfied asWS-V. The WS-V waters are protected as water supplies and are typicdly located
upstream of and draining to Class WS-1V waters. Land use restrictions do not apply to WS-V
waters under the WSWP rules.

Please note that for the purpose of the PWS Section’s Source Water Assessments, delineation of
WS-V boundaries may be different from the Divison of Water Quality’s (DWQ) ddinestion.
The PWS Section watershed assessment areas include dl land draining to a drinking water

source. However, the watersheds defined in accordance with the WSWP Rules often exclude
land area draining to a source based on municipa or county jurisdictional boundaries. Please

refer to DWQ's WSWP program website (http://h20.enr.gtate.nc.us'wswp) for information on the
regulations associated with their program and the land area affected by their regulations.

Delineation of Assessment Areasfor Public Water Supply Wells

The ddlineation of source water assessment areas for wells was in accordance with North
Carolina's EPA approved Wellhead Protection Program. The ca culated fixed radius method was
used to delineate assessment areas around each well in the following areas. piedmont and
mountains, the unconfined surficid aquifer of the coagtd plain; and in the semi-confined

portions of the Castle Hayne aquifer with an estimated recharge rate of 250,000 gallons per day
per square mile. The aquifer- source-volume method was used for confined aquifers of the coastal
plain. These methods are described below. Well depth is the determining factor for awell to be
congdered confined. Well depths greater than 70 feet are consdered confined.

Other assessment area delinestion methods may be of interest to a PWS system in an effort to
more accurately define the area contributing water to the well. The state will review ddinegtions
provided by any PWS system that employs acceptable dternative delineation methods. Resulting
dternative delineation areas will be incorporated into the SWAP if the state concludes that the
use of the more sophisticated method is appropriate.

Calculation of the Contributing Area

The firgt step in ddlineating the assessment areas is to determine the size of the contributing area
to the well. When awdl is pumped, it causes groundwater that is flowing through the subsurface
to flow toward the well. The surface area surrounding awell that ddlineates the areain which
water entering the groundwater system at the water table eventudly flows to the well and
discharges is known as the contributing area for the well. In this area, any contaminants released
to the environment that reach the water table, can reasonably be expected to move toward and
possibly reach the well. The calculated fixed radius method requires the pumping rate (Q) and
the recharge rate (W) for the pumping well in order to caculate the Sze of the contributing area.
The contributing areaiis caculated as follows:
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_Q
A=W

where:
Ac = contributing areain square miles,
Q = maximum daily pumping rate in gadlons per day, and
W = average recharge rate in gallons per day per square mile.

The maximum daily pumping ratein galons per day was determined from information on wells
obtained from PWS Section sanitary survey inspection forms, Divison of Water Resources
Locd Water Supply plans, and information supplied by system owners/operators. Where no
information was available, an esimate of maximum daily pumping rate was assgned based on
hydrogeologic characterigtics of the aquifer supplying water to the well.

Size of the Assessment Area for Wells Using Calculated Fixed Radius M ethod

Egtimates of the sze of the contributing area can be obtained using the equation given above.
However, because of the complex nature of groundwater flow and contaminant transport, it is not
possible to define exact contributing area boundaries around each well. Two factorsthat affect
the shape of the contributing area and its position and orientation with respect to a pumping well
are the hydraulic gradient and aquifer transmissivity. The variation in aguifer tranamissvity is
important in determining the shape of the contributing area for a supply well. In areas where the
hydraulic gradient and the aquifer transmissvity are essentidly the samein dl directions, the
shape of the contributing area depends primarily on the hydraulic gradient. Where the water table
is nearly flat, as near the water-table divide in broad interstream aress of low relief, the
contributing areais approximately circular. Where the hydraulic gradient is moderate to steep,
the contributing area.is gpproximatdly dliptica, being oriented in the direction of groundwater
movement.

Dueto limited availability of information on both hydraulic gradient and aquifer tranamissvity,
the assessment area for each well was doubled. Therefore, the assessment areafor each well is
twice the sze of the caculated contributing area or:

2
Aswar= 2 Ac= WQ
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Delineation of Assessment Areasfor Wellsin Confined Aquifers

Recharge to confined aquifersis much less than that to the surficid unconfined aquifer where the
caculated fixed radius method was used. If the calculated fixed radius method were applied to
wells withdrawing weater from confined aquifers, the resulting assessment areas would be very
large. With the exception of a portion of the Castle Hayne aguifer, the aquifer-source-volume
method was used for delineating assessment areas for wells determined to be withdrawing water
from highly confined and semi-confined aquifers. “ Aquifer source volume’ refers to the volume
of the source aguifer that supplies the withdrawas from awell for a specified period of time.
This factor has been adopted in many states for defining assessment areas for confined aguifers.

For the purpose of these assessments, the volume of aquifer that suppliesten years of
withdrawals (i.e. the area surrounding awell in which the time of travel to the well is ten years)
was used. A tenyear period should be sufficient to provide time to assess the potentid impact of
any groundwater contamination discovered within an assessmert area and for developing
appropriate remediation and source water protection strategies for the water supply. For any well
in the coasta plain determined to be withdrawing water from a confined aquifer, the table below
will be used to determine the Sze of the assessment area

Table 1. Radii of Assessment Areasfor
Weéls Withdrawing from Confined Aquifersin the Coastal Plain

Pumpivr\]/geﬁate o I Radius of Assessment
(Gal./min.) Area (Feet Rounded)

50 1000

100 1000

200 1500

500 2000

1000 3000

2000 3500
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Delineation of Assessment Areasfor Water Supply Sour ces Classified as GWUDI's

Drinking water supplied by awell may include a surface water component. Thisis defined as
Ground Water Under the Direct Influence of Surface Water (GWUDISs). Thistermis used to
indicate that water withdrawn from awell contains a specific indicator or indicators

(e.g., giardia) of the presence of a surface water component. The ddlineated areafor a PWS well
classfied asa GWUDI wdl will be the combined area of acircle based on the calculated fixed
radius method and the resulting upgradient watershed of the intersected surface water.
Segmentation of the resulting watersheds was in accordance with the most appropriate water
supply watershed classfication scheme.

Delineation for Water Supply Sour ces Classified as Springs

Springs can be defined as areas where the water table intersects the ground surface. Ground
water may have flowed many miles before appearing on the surface to form a particular spring.
The delineated areafor adrinking water source classfied as a Soring was defined as the entire
watershed area upgradient of the spring. Segmentation of the resulting watershedswasin
accordance with the most appropriate water supply watershed classfication scheme.

Susceptibility Rating M ethodology

The state determined that the overdl susceptibility rating for each drinking water source should
be based on two key components, a contaminant rating and an inherent vulnerability rating.
Inherent vulnerability refers to the physica characteristics and exigting conditions of the
watershed or aquifer. A contaminant rating refers to an evauation of the number and location of
potentia sources of contamination. The contaminant rating and inherent vulnerability
methodologies are explained below.

Contaminant Rating M ethodology

The contaminant rating for each water supply source was determined based on the number and
location of potentid contaminant sources (PCSs) within the delinested area. The delineated area
for the drinking water source encompasses the areawhere PCSs, if released to the environment,
could reasonably be expected to be arisk or apotentia for contamination of the drinking water
supply. A PCSin this assessment report isafacility or Site regulated under a state or federal
regulatory program. These facilities are identified in eectronic databases that contain location
information for each facility. Only databases that include information statewide were used for
this source water assessment. Each PCS identified within the delineated area was assigned arisk
rating of higher, moderate or lower. The number of PCSsthat occur within the ddineated area
was determined and a Contaminant Rating of higher, moderate or lower was assigned to each
drinking water source.

PWS ID: 01-18-015 38 October 27, 2003




Contaminant Rating for Ground Water Sour ces

For each ground water source, define an inner Zone A with an areaequd to haf the area of
the delineated assessment area. Using Table 2, determine the number of PCSs that occur
within each risk category according to their location, either in Zone A or in the remaining
delineated area. Determine the Contaminant Rating of higher, moderate or lower for each
well by adding the totals for each risk category.

Table 2. Determination of Contaminant Rating for Ground Water Sources

Potential Number of Cumulative Number of | Cumulative Number of
Contaminant Higher Risk Higher and Moderate | Higher, Moderate and
Sourcesin : PCSs Risk PCSs Lower Risk PCSs

ZoneA (Number (Number (Number

of sources ) of sources ) of sources )
(theinner 1/2
of the >1 > 2 >4
delinested
area) Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Delineated (Number (Number (Number
Area of sources ) of sources ) of sources )
(Zone A plus
the remaining >2 >4 >8
delinested
area) Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)

For each category, score“1” if the number of contaminants exceeds the indicated threshold,
or score“0” if the number of contaminantsis less than the threshold. Tota al the scores (1 or
0) for each category. Therefore, the highest possible score is 6.

Determine the Contaminant Rating for each well asfollows:

Higher 6-4)
Moderate 3-2
Lower (<1

Contaminant Rating for Surface Water Sources

Because the WSWP rules prohibit development in these watersheds, the existence of one
PCSin the delineated area of a drinking water source located in a WS- 1 watershed will result
in a contaminant rating of higher.

Using Table 3 for WS-1I and WS-I11 watersheds, or Table 4 for WS-1V and V watersheds,
determine the number of PCSs that occur within each risk category (i.e., lower, moderate or
higher risk) and within each delineated assessment area (e.g., criticd area, protected area,
etc). Determine the Contaminant Rating for each surface water PWS source by summing the
totals for each risk category.

Table 3. Determination of Contaminant Rating
for Surface Water Sourcesin WS- 11 or 111 Water sheds
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Cumulative Cumulative Number

Potential Number of Number of Higher | of Higher, Moderate
Contaminant Higher Risk and Moder ate Risk and Lower Risk
Sourcesin : PCSs PCSs PCSs

(Number of (Number (Number
sources ) of sources ) of sources )
Critical Area
>1 >5 > 10
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Watershed Area (Number of (Number (Number
sources ) of sources ) of sources )
Within 1000 Foot
Stream Zone >5 > 10 > 20
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Watershed Area (Number of (Number (Number
sources ) of sources ) of sources )
Outside Stream
Zone > 20 > 40 > 80
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)

For each category, score“1” if the number of contaminants exceeds the indicated threshold,
or score “0” if the number of contaminantsis less than the threshold. Totd the scores (1 or O

for each category). Therefore, the highest possible scoreisa.

Determine the Contaminant Rating for each surface water sourcein a Water Supply
Watershed 11 or 111 asfollows:

Higher (9-6)
Moder ate (5-3
L ower (<2
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Table 4. Determination of Contaminant Rating

for Surface Water Sourcesin WS- IV and V Water sheds

Cumulative Number of Cumulative
Potential Number of Higher and Moderate | Number of Higher,
Contaminant Higher Risk Risk M oder ate and
Sourcesin : PCSs PCSs Lower Risk PCSs
(Number of (Number of (Number of
sources ) sources ) sources )
Critical Area
>1 >5 > 10
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
(Number of (Number of (Number of
Protected Area sources ) sources ) sources )
Within 1000 Foot >5 > 10 > 20
Stream Zone
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Protected Area (Number of (Number of (Number of
sources ) sources ) sources )
Outside Stream
Zone > 20 > 40 > 80
Score: (1 or 0) Score: (1 or 0) Score: (1 or 0)
Stream Zone from (Number of (Number of (Number of
Protected Areato sources ) sources ) sources )
25 Mileor
Water shed > 20 > 40 > 80
Boundary
Score; (1 or 0) Score: (1 or 0) Score: (1 or 0)

For each category, score“1” if the number of contaminants exceeds indicated threshold. If
the number of contaminants is less than the threshold score“0.” Tota al the scores (1 or O
for each category). Therefore, the highest possible scoreisa 12.

Determine the Contaminant Rating for each surface water sourcein aWater Supply
Watershed |V or V asfollows:

Higher 12-9
Moderate (8-4
L ower (<3
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Inherent Vulner ability Rating M ethodology

The inherent vulnerability of awdl or surface water source refers to the geologic characteristics
or exigting conditions of the well or surface water source and its delineated assessment area
Severd factors were evaluated for both groundwater and surface water sources and included in
the inherent vulnerahility rating of each public water supply source. Each drinking water source
was assigned an inherent vulnerability rating of higher, moderate or lower.

Inherent Vulnerability Rating for Wells

The characterigtics included for assigning an inherent vulnerability rating for wells are

aquifer rating, unsaturated zone rating and wdll integrity/well condruction rating. The aguifer
rating is an assessment of the water transmitting characteristics of the aquifer. The
unsaturated zone rating is an assessment of the likelihood that contaminants from surface and
shdlow sources will follow the path of aquifer recharge and reach the water table. The well
integrity/condruction rating is an assessment of the quality of the condruction of thewell. A
brief description of each factor follows:

Aquifer Rating

The aguifer rating is a qualitative assessment of the water tranamitting characteristics of the
aquifer. Relative differences in aquifer vulnerability were based on areview of rdevant
literature, expert opinions, and confirmed with historica data. Factors considered in rating
aquifer vulnerability include hydraulic conductivity, degree of confinement, dilution, and
sorption potentia. The attenuative capacity of the unsaturated zone is not considered in the
determination of aquifer retings. Table 5 summarizes the aquifer-rating scheme used for
these assessments.

Wl depths determined whether awell was considered unconfined, deep confined or shallow
confined for these assessments. Wdlls less than or equal to 70 feet degp were considered to
be withdrawing water from an unconfined or surficid aquifer. Wells greeter than 70 feet but
less than 180 feet deep were considered to be withdrawing water from a shalow confined
aquifer. Wells greater than 180 feet deep were considered to be withdrawing water from a
deep confined aquifer.
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Table5. Aquifer Rating Based on Water Transmitting Characteristics

Aquifer/Ground Water Source Rating

Coastal Plain Aquifers:

Deep Confined (e.g., Kinston area) Lower
Shallow Confined (e.g., Pamlico Co.) Moderate
Unconfined (e.g., Castle Hayne Outcrop area) Higher

Piedmont and Mountain Aquifers:

Triassic Basins (e.g., Sanford-Durham) Moderate

Fractured Rock Aquifers Higher
Other:

Metamudstones and Meta-argillites of the Carolina Slate Belt Higher

Areas with Wells Cased to Less Than 20 Feet Higher

Groundwater under the Direct Influence of Surface Water Higher

Sand Hills Area Higher

Unsaturated Zone Rating

The dtate, in cooperation with the United States Geologica Survey (USGS), devel oped the
unsaturated zone rating methodology. The USGS Water- Resources Investigations Report 99-
4283, "Methods of Rating Unsaturated Zone and Watershed Characteristics of Public Water
Suppliesin North Carolina" describes the methodology. The unsaturated zone reting isthe
combination of selected factors that contribute to the likelihood that contaminants from
surface and shallow sources will follow the path of aquifer recharge and reach the water
table. Contributing factors, in the form of GIS spatid data layers, include land use/land

cover, verticd hydraulic conductance of the unsaturated zone, and land-surface dope.
Verticd hydraulic conductance measures the capacity of the unsaturated zone to transmit
water from land surface to water table. Land-surface dope and land cover influencesthe
amount of precipitation that infiltrates into the subsurface. Land use describes the activities
that take place on the surface or in the shallow subsurface and the type of contaminants that
may be present as aresult of those activities (i.e., "nortpoint source” potential contaminant
sources).
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Well I ntegrity/Construction Rating

Wil congtruction details such as casing depth, grouting depth and screened interval were not
available for assigning SWAP assessment ratings. For the SWAP assessments, the State
initidly assgned a higher vulnerability well integrity / congtruction factor for dl wells snce
proper well congtruction/integrity could not be verified. The state intends to ask each PWS
system owner to voluntarily provide documentation on well integrity/ construction for
possible refinement of thisrating. If adequate information to document good well
condruction/integrity is submitted by the system, the state will revise the well
congruction/integrity rating accordingly.

Table 6 summarizes the characterigtics that will be evauated and rated for the inherent
vulnerability for eech PWS well. Each well was assgned an inherent vulnerability rating of
higher, moderate or lower:

Table 6. Inherent Vulnerability Rating of Wells

Inherent Vulnerability Higher Moderate L ower
Factors Vulnerability Vulnerability Vulnerability
Aquifer Rating 10 5 -1
Unsaturated Zone
Rating 10 5 1
Well
I ntegrity/Construction 5 3 1
Rating
Totals 25-18 17-15 14-1

Inherent Vulnerability Rating for Surface Water Sour ces

The inherent vulnerability of a surface water source refers to the geologic characterigtics or
exigting conditions of the source and the delineated assessment area (watershed). The
characterigtics included for assgning an inherent vulnerability rating are water supply
watershed classification, surface water source location, and the watershed characteristics
rating. The watershed classfication is based on the size of the watershed, development
activities, and allowable waste trestment and disposa practices. The surface water sources
are located in streams, large multi-purpose reservoirs, or small water supply reservoirs. The
raw water quality rating assessed turbidity and tota coliform vaues over twelve months. The
watershed characterigtics rating is an assessment of the likelihood that contaminants will
follow the path of overland flow or shallow subsurface flow to a surface water source. A
description of each factor follows:.
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Watershed Classification

In North Caroling, al surface water sources are located in water supply watersheds that are
dassfied aseither WS, 11, 111, 1V, or V. The Water Supply Watershed Protection Rules
required that dl locad governments having land use jurisdiction within water supply
watersheds adopt and implement water supply watershed protection ordinances, maps and a
management plan. All of these ordinances are in place and have been deemed to bein
compliance with the statutory requirements. The inherent vulnerability ratings for watershed
classfication are based on differences between watershed classes, including size of the
watershed, development activities, and alowable waste treatment and disposal practices.

Surface Water Source Location

All surface water sources are located in streams, large multi- purpose reservoirs (Class 3), or
amd| water supply reservoirs (Class 1 or 2). The inherent vulnerability ratings for surface
water source |location are based on differences between the reaction time for awater plartin
the case of a contamination event or spill in astream versus areservoir and includes the
dlowable activities on surface water reservoirs (i.e., sngle use versus multiple uses dlowed).

Raw Water Quality

The water plants submit monthly data to the PWS Section Centrd Office that include daily
turbidity and total coliform andyses. Thereis an increased likelihood of the presence of
Cryptosporidium and other water-borne microorganism when turbidity is high. Therefore,
turbidity and total coliform bacteria are good indicators of raw water qudity. In Subchapter
18C of the North Carolina Administrative Code, Rules Governing Public Water Systems,
Section .0710 sets standards for sedimentation time required for raw water based on turbidity
and coliform values. The higher the values for turbidity and tota coliform, the greeter the
sedimentation time required before the raw water can enter the water trestment plant. The
seven highest daily values for both turbidity and total coliform collected from each water
plant over atime period of twelve months were averaged. The average turbidity and total
coliform vaues for each surface water source was then compared to the valuesin Table 7.
This method of using the highest saven daily vaues in each month alowed for comparisons
between different sources of raw water qudity that minimized the influence of any exiging
on-gSteraw water sorage facilities on turbidity (i.e., water plants have varying raw water
dorage facilities).

Watershed Characteristics Rating

The state determined the watershed characteritics ratings of each surface water sourcein
cooperation with the USGS. The USGS Water-Resources Investigations Report 99-4283,
"Methods of Rating Unsaturated Zone and Watershed Characteristics of Public Water
Suppliesin North Carolind" describes this methodology. The watershed characteristics
ratings were based on the combination of selected factors that may contribute to the
likelihood that contarminants follow the path of overland flow and reach the surface water
source. Contributing factors, in the form of GIS spatid data layers, include average annud
precipitation, land cover, land use, land- surface dope and groundwater contribution.
Precipitation is the source of water trangported overland to a stream or lake. Land-surface
dope and land cover influence the amount of precipitation thet infiltrates into the subsurface.
Land use describes the activities that take place on the surface or in the shalow subsurface
and the type of contaminants that may be present as aresult of those activities (i.e., non-point
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source potential contaminant sources). Ground-water contribution is the effect of ground
water on surface-water quantity and quaity. For these assessments the ground-water
contribution is derived from the unsaturated zone rating described in the ground water
inherent vulnerability section of this report. Table 7 includes the characteridtics that were
evauated and rated for the inherent vulnerability for each surface water source:

Table7. Inherent Vulnerability of Surface Water Sour ces

Surfsaocszr\/é/eater Higher_ _ M oder ate Lower_ _
Characteristics Vulnerability Vulnerability Vulnerability
Watershed WS-V, WS-V WS-, WS- WS-
Classification 10 5 1
Class3 Class1land 2
Intake L ocation Direct Stream Reservairs Resarvoirs
8 4 2
T.U.> 100 or T.U.>250r T.U.<25and
Raw Water Quality T coliform > 2000 T coliform > 1000 | T coliform < 1000
(water plant data)
5 3 1
Water shed
Characteristics 10 5 1
Rating
Totals 33-21 20- 13 12-5
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Susceptibility Rating M ethodology

The dtate assigned a susceptibility rating for each drinking water source that was based on two
components, a contaminant rating and an inherent vulnerahility rating. Using the results of the
evauations of contaminant rating and inherent vulnerability rating for each public drinking water

source, a susceptibility rating of higher, moderate or lower was assigned to each source
according to the table below:

Table 8. Susceptibility Rating for Public Water Supply Sour ces

by Combining the Inherent Vulnerability and Contaminant Ratings.

Contaminant Inherent Vulnerability Rating
Retling Higher Moderate L ower
Higher H H M
Moderate H M M
L ower M M L
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